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I 



NCB1 Sequence Viewer v2.0 



Page i of 2 

^Nucleotide 



Search Nucleotide - for Go ~ CM c)r 

Limns Preview/index History Clipboard Oeiaiis 

Display GenBank(Fun) show 5 -/ Send to -> 



Projection on the feature (#6841 > ( Show whole Sequence ] Features: H ("Refresh [ 

1: B.\i)0!H)45. Reports Geobacillus kaust...[gi:563 78377] 
Features Sequence 



KEYWORDS- 
SOURCE 

ORGANISM 



TITLE Thermoadaptation trait revealed by th. 

thermophilic >.obacill«s kaustophiXus 
RE ' f ic Acids Res. 32 (21), 6292-6303 (2004 

PUEMED i C3ii 
REFERENCE 2 (bases 1 to 1137) 

AUTHORS ?akami,K., Takaki,y'. and Chee,G. 
TITLE Direct Submission 

JOURNAL Submitted (25-JUN-2003) Hideto Takami, Japan Mar- 
Technology Center, Microbial Genome Analysis Res< 
Natsushima-cho, Yokosuka, Kanagawa 237-0061, Jap; 
(E-mail:taka«ih@1amstec.qo.iP, 
URL:http: 
Tel: 8 1-4 6' 

FEATURES Location/Qualifiers 
source 1..1137 

/organism- "GeobaciX i us ! 
/nsol_type="genomic DNA" 
/strain- M HTA426" 
/isolation_source«"isol« 
/db_xref- " 



exbase.html, 




. . - - - 
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" : ' " - > — — - -,gaaagc 

781 aaaacaa i c • t « ?aaaagag tttctgcagg caatcgaccg agcgtcottg 

% \\ ' 1 3-" ^g aaactaacga cgcttcctgg aggaatgctc 

901 gaaatttctt: cgatttctcc ggagatcggg aaagtgacgg agcagctgca aacggagtct 
961 " 4 " 1 1 3 ' " i i jcgaaat atatgatgga cgegt i - j-j 

1 i-.j <•--.'! jaai gacat tcaaatcagc tteactgggg ccatgcggcc gttcctgttg 
1031 cgcccgettc ataccgattc gatgcttcag ctcattttgc cggtgagaac acattga 
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Search Nucleotide 

Limits 

Display GenBank(Full) 



"S 

4 



^Nucleotide 



Page I of 2 

My NCBI 
n inj {Register] 



"eview/lndex 
Send to 



n the fi 



(# 504 3) ( Show whole Sequence ] Feaftires; j+j ^Refresh J 



I: \c (K)h274. ? r-r-. Bacillus cereus E...[gi:52 140 164] 
Comment Features Sequence 

L0CUS NC 006274 1140 bp DMA 

- — *" - ."-"-( c- genome. 

ACCESSION NC_0Ob? 4 PEG ft : 19 3^66 
VERSION BC_006274.1 -31:52140164 

PROJECT Genome Pro j ect : 124 68 



TITLE 
JOURNAL 
REFERENCE 
CONSRTM 
TITLE 
JOURNAL 



oup. 



utes; Bacillales; Baciliace; 



Bacillus; Bacillui 



1140) 

Brettin,T.S., Bruce, D. , Challacombe, J. F. , Gilna, P., Han,C, 
Hi.ll,K., Hitchcock, P., Jackson,?., Keim, P., Longmire, J. ', Lucas 8 
Okmaka,R., Richardson,?., Rubin, E. and ?ice,H. 

Complete genome sequence of Bacillus cereus E33L 
Unpublished 

2 (bases 1 to 1140} 
NCBI Genome Project 
Direct Submission 

Submitted U6-SEP-2004) National Center for Biotechnoloav 
Information, NIH, Bethesda, MD 20894, USA 

3 (bases 1 to 1140} 

Brettin,T.S. , Bruce, D. , Challacombe, J. F. , Gilna, P., Han,C 
Hill, K Hitchcock, P., Jackson, P., Keim, P., Longmire, J. , Lucas, S., 
OJcxnaka,R., Richardson,?., Rubin, E. and Tice,H. 
Direct Submission 
Submitted (1 4-JUL-2004 ) Joint Gs 
Energy, 2800 Mitchell Drive, Wa" 
PROVISIONAL rh . • -> r • , 

rri: r-v. ,,. -v,_ . r^ence seque 
COMPLETENESS: full length. 



Depart 



irgani sm= " Bacil 1 u; 
:ol_type~-- "genomic 



CC:.-' 



/gene="dnaN" 

http://ww.ncbi.nlm.nih.gov/entrez,.Viewer.fcgi?va]=52140164&i 7/31/2006 



NCBJ Sequet 



v-:::^;Ar:i3:E^-:r-/Eir:GKEi7^7^:;\i;.:-;; ■. . ;•■ , > - _ . • 
MTKiT^-^KL'Err.:;.?:. -.-.-a , 7. . r --.- avstsstrp 
: ^T-'-'-wi-"' : v.- ■■■.:■,-:?■;■•-::, eg^acf.p;^--.^ 7:t7777El,skilde 

seemv:: r.v v vL:--? : ; :.,: n ;; :f.li. i777r;T77A7iE77.A7777;7KF77777: 

7RAS77;-7777.7777/KT_3 r :7 E-TAMLE I 7377 T :-K77 !■". E377~EK7333t:LK T 7 f 7 AK 
- -- ~ 



atgcgtttta caattcaaaa agactatctt gtaagaagtg 



61 gtl 

121 ggagttacat taacaggaag cgatgctgat , 



: - J ='-T-.v: .;.r-i ^ .■^u^gai qtd:tg:tf 7--!.]v.;^j 

f J - " ri '- f l "-t aaagaaactg tagaaatttc tgtggaaaat 

5 caaaaataac ttctggaaaa tcagagttta atttaaatgg trtagattct 
: cgttgttacc acaaattgaa gaacatcatg tttttaaaat cccaacggat 
- 1 ' ' ' - --i"?*''" tttgcagttt ccacttctga aacaagaccg 
: gtgtaaactg gaaggtatafc aacagcgaac taacttgcat tgctacagat 
: tagctcttcg aaaagcaaaa atcgaaggca ttgcagatga attccaagca 
i tcccagggaa aagcttaaat gaattaagca aaattttaga tgagtctgaa 
I atatcgttat tacggagtat caagtattat tccgtacaaa acatttatta 
. gattgttaga aggaaattat cctgatacaa ctcgcttaat tccagcggag 
! atatttttgt aaatacaaaa gaatttttac aagcaattga tcgtgcatcc 
gagatggtcg taataatgtt gtaaaattat caactttaga geaggcaatg 
cttcaaattc accagaaatc gggaaagtag tagaagaagt tcaatgtgaa 
gagaagagtt aaaaatatct tttagtgcaa aatatatgat ggatgcaeta 
atagtactga gattaagatt agctttactg gagcaatgag accattctta 
taaatgatga atccattatt caattaattt taccggttcg tacttactaa 
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/. y NC 81 
li ] --y t i J 



Search Nucleotide - for 

Display GenBank(Fuil) - , : show 5 • Send to 

Projs 



the feature (tfj)l Show whole Sequence ~~] Feafures: fTj j Refresh j 



1: NC 01)5057. ^p.;-^ Bacillus thuringi...[gi:49476684] 
Comment Features Sequence 



linear BCT 03-APR-2006 
tr. 97-27, complete 



PROJECT 
KEYWORDS 
SOURCE 



NC_0G5S5 7 
NC~0 05957.: 
GenomeProli 



cillus thuringiensis serovar konkukian str 
ORGANISM Bacillus . thuringiensis serovar konkukian str 
Bacteria; Firmicutes ; Bacillales; Baci.llacea< 



, P., Keim,P., Longm.ire,J. 

».in,E. and Tice,H. 

cillus thuringiensis 97-2' 



:ilna,P., Han,C, 



0) 

AUTHORS Brettin, T.S. , Bruce, D. , 
Hill,K., Hitchcock,?., 
Okinaka,R., Richardson, 
TITLE Complete genome sequent 

JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 1140) 
COMSRTM NCBI Genome Project 
TITLE Direct Submission 

JOURNAL Submitted Ql-SEP-2004 ) 
Information, MIH, Bethe 
EFERE1SICE 3 {bases 1 to 1140) 
AUTHORS Brettin, T.S. , Bruce, D. , Cha 1 1 a combe , J . F . , ( 
Hill,K. , Hitchcock,?., Jackson,?., Keim, P., 
Okinaka,R,, Richardson, p. , Rubin, E. and Tice,H ' ' ' 
TITLE Direct Submission 

JOURNAL Submitted ( 07- JUN-2004 } Joint Genome Institute, Department of 
Energy, -» I r ■ v. , W,-.ln j V, V Vjca 

DMMENT FRO*. ISl A "i _.: This record has not yet been subject to final 

NcBI n. > i trence sequence was der.^i -i -~ _~ 1 . 

Bacillus thuringiensis 97-27 (subsp. konkukian > r .. , i 
";" Uglily isolated from a case of severe human tissue necrosis 

----- r — - ^ p. kcnkukian i-.ro'<'re H34) 

superinfection: Case report and experimental evidence of 
x s e i l e , 

36(7} 



N5 ' , , , an 

nv-iron Microbiol. 1991 57 ( 11) : 3057-61 ) . B 
i insect patncgen that is widely used as 
nroercial agriculture. Infection of humans 
rr . . - , - -, 

.uringiensis; unlike most~B. 
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is, KA, La 
AppI Env: 



1 _ 

T " * s , ;f the g. 

prediction er formed 1 paring , * 

PFam, BLOCKS and Prodom databases. Gene definitions and function. 

3 a i i t> 3 team o£ annotates at - -r ; , 

using BLAST results in addition to information from the basic 
analysis. A total of 5540 features have been annotated on the 
sequence record. 

;'F I r ' r -': fall length. 

Location/Qualifiers 
1..1140 

/organisms-Bacillus thuringiens 



/gene="dnaN" 

/locus_tag="BT9727_0002" 
/db xref =■ "Gene I C : 2 8 £7 3 ~ 8 " 
1. . 1140 
/gene=="dnaN" 

/locus_tag="BT9727_0002 n 

/inference-"non-experimental evidence, no additional 
details recorded" 

/note="binds the polymerase to DNA and acts as a sliding 
clamp" 

/codon_start=--l 

/product-"DNA polymerase III subunit beta" 



:. ; -SL:.Hr. ! L~.A": -V-L A-A..7A, • . ; -,■ ■ . - V^VLFK^rVHlSVF^Hr. 

M' Ki rSGKSEFNL S G L D £ A r. " ? : : D l 1 E£HH Vi/K. r PiTT-I-KfiKIPv I'/FA'/GTS'llS? 

iltgv;;?;?; v.;-' ^ -■ : -A: J ?K;.LKiEGTv:r-i^;v,r7/vir-GKSLKFT,sK-':.r-.p: 

S G SMV D I v r k v v L - t kh ] ; t - ;r 3 _ I; ;,; C"; v -A: '""All PI : SKT1 i r i~ KZF'.CA I 
• - - VKVVG c :VHCGKvGGEk> ifTcpqnj, 



61 gtttcttctc gtacaacaat tccgatc< 
121 ggagttacat taacaggaag cgatgct< 
181 : i i - , , , , 
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atcgttat tacggagtat « 
ttgttaga aggaaattaE ; 



1081 attcqtacqg taaatgatga atccattatt caattaattt taccggttct 
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My NCBt 



Display GenPept 
Range- from begin 



■ for 

Preview/fndex 
Show 20 ■% Send to 
to end 



Features: V CDD + ; ( Refresh j 



I: I \R~41^ *r DN'A polymerase H.„[gi:891S407I] 

Comment Features Sequence 

LOCUS EAR7411S 381 aa 

DEFINITION Dlih polymerase III, beta chain (Bacillus 

ACCESSION EAR/4115 

fi ^ t . ;i: 8 9154 07] 

DBSCURCE accession ,- 

KEYWORDS 

SOURCE Bacillus weihenstephanensis KBAB4 

;AN P.v.-l liu ; : w.-.i ru nrf^h i: „ r;sis KBAB4 



BLink, Conserved 
Domains, Links 



Bacillus; Bacillus 



Lapi das, A. , Golt 
Detter, J.C., Gls 
Tiee,H., Bruce, E 



>,an,E., Cope land, A. , Lucas, S., Barry, K. , 

.na del Rio, T. , Hammon,N., Israni,S., Dalin,E 

Pitluck,S., Richardson, P. , Auger, S., 
lis, V., Gohar,M., Broussoie, V. , Brillard, J., 
I., EhrIich,S.D., Lereclus, D. , Aymerich , S . , 



CONSRTM US DOE Joint Genome Institute (JG1-PGF) 

TITLE Sequencing of the draft genome and assembly of Bacillus 

weihenstephanensis KBAE4 
JOURNAL Unpublished 
REFERENCE 2 (residues 1 to 381) 
ir.d Land, M. 



AUTHORS 
CONSRTM US DOE , 
TITLE 



Annotation of the draft gen* 
weihenstephanensis KBAB4 
JOURNAL Unpublished 
lEFERENCE 3 (residues 1 to 381} 
AUTHORS Lapidus,A., Goltsman, E . , Cope 



Institute (JGI-ORNL) 



sembly of Bacillus 



, N. , 



>retiere,M.-H., Ehr J ich, S . D . , Ler Sl 
i-tbe,C. and Sorokin,A. 

: Joint Genome Institute (JGI-PGF) 

ted (02-MAR-2Q06J OS DOE Joint Ger 
•11 Drive B100, Walnut Creek, CA 94 



, ^Brillard, J. 
Aymerich, S . , 



:ipii ; for the 

:ing data adopted by the 
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c-r.r \ ; 



Since, by MLST, KBAB4 is 
very closely related to WSBC10204 and represents many other 

v ~ c t it - jn< peci me Bacillus 

weihenstephanensis and the strain KEAB4 should also be considered 
as a type representative of this species. 
Method: conceptual translation. 
FEATURES Location/Qualifiers 
source 1..381 

.^.--"r j ■ _ im- ■ 1. _:..;t> * nanensis KBAE4 " 

/db_xref-"taxon: 315730" 
Protein 1..381 

/product="DNA polymerase III, beta chain" 

/EC_number="2 . 7. 7.7" 
Region 1..379 

/ r egi ©rename = "bet a_c lamp" 

/note="Beta clamp domain; cd00140" 

/db_xr e f = " C DD : 2 9 05 3 " 
Region 1..379 

/region _name= "beta_cl amp " 

/note="Beta clamp domain; cd00140" 

/db xref°"CDD: 2 9053 " 
Reg-; en 17 . .37 6 

/note="DNA polymerase III beta subunit; smart00480" 
Region 17.7376 

/note»"DKA polymerase III beta subunit; smart00480" 
/db_xref-"CDD: 477S6" 
CDS 1..381 

/ 1 ocus _t ag= "Beer KBAB 4 DRAFT_2C 67 " 
/coded_by="AAOY01000054. 1:20757. .21902" 
/transl_table«U 
ti _ i "- 

ORIGIN 

1 rr.rftiqJcdyl vrsvqdvmka vssrttipil tgikvvatee gvtltgsdad isiesfipve 

121 aeyplipg.e ehhvfkipta i I ?. "r." i r t v -,v,:,;^— -p lit xvr.wk vv tr.. : ' 9 r;d 

; t!i 3nr;;lLrl3K ski 1 d? ioffldi^t <?yqv . : _ ■ ..: 

- --- ' " 1 - . - , 

- - - " . i , , ^ . . 

361 flirt vndd.- ~\, i -• . y 

Discfsirner j VVWe to the Help Desk 
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NCB1 Sequence Viewer v2.0 

SllMcl - W /Nucleotide 

Search Nucleotide - for c""<?ar 

L^ts Preview/index History Clipboard Details 

Display GenBankfFu!!) - show 5 -/ Send to -f 

Projection on the feature (#2) ( Show whole Sequence ) Features: 1*1 [Refresh"] 

I: NC_000964 Rep is Bacillus subtilis...[gi:50812173] 
Comment Features Sequence 

LOCUS NCJJ00964 1137 bp DNA linear BCT n2-DE<~-?005 

' . aenome. 

• ■ ' ■■: 1933.. 3075 



Page 1 of 3 



[Sign In] {Register] 



- subtilis subsp. subtilis str. 168 
l L f i~ *r.lo8 
Sacteria; Fx rn_Cu ; j. ... , .,, • ; ; : s , :eae; 

{bases 1 to 1137) 
'vnst, F. , Ogasawara, N. , Moszer,"., Albert ini, A. 
kzevedo,V., Bertero, M. G. , Bessieres , P . , Boiotii 
;orriss,R., Boursier, L. , Brans, A., 8raun,M., Bi 
Ton, S., 8rouillet,S. , Bruschi, C . V. , Caldwell, E 
arter.N.M., Chox,S.K., Codani, J. J. . Connerton 



Emtaersoi 



ingtoi 



Foulger,D., Fritz, C, Fujita,M., Fujita,Y., Fuma,S., Galizz.i,A 
Galleron,N., Ghim,S.Y., Glaser, P., Goffeau.A., Golightly, E . J. , 
Grandi.,G., Guiseppi,G., Guy,B.J., Haga,K., Kaiech,J., Harwood, ( 
Henaut,A., Hilbert,H., Holsappel, S . , Hosono.S., Hullo, M. F. , 
Itaya,M., Jones, L. , Joris,B., Karamata, D. , Kasahara.Y., 
Blanchard,M. , Klein, C., Kobayashi, Y . , Koetter,F., 



-• ' K aF°F«t,ij,, Key.M., Reynolds, S. , Rieger,M., 
., Rocha,E., Roche, B. , Rose,M,, Sadaie,Y., Sato,?., 
. , Schieich,S., Schroeter , R . , Scoff one, F. , Sekiguchi, 
i., Seror,S.J., Serror, P., Sh.in,B.S., Soldo, B., 
, Tacconi,E., Takagi,?., Takahashi, H. , Takemaru, K. , 
3., Tamakos: ,A., : zv<a,T., "\ if.-rj, : . , 
i bol,» , armor, 



Direct Submi! 
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a, REFSEQ : This 
w. The refers. 
2004 this se< 



gene 1..II37 

/locus_tag»"BSU00020" 
/note="synonyjs: cinaG; dnaK" 
/db xref«"GeneID: 939970" 
CDS 1..1137 

/gene="dnaN" 

/ iccus_tag="BSO00020 " 

/EC__numbr- " . \ . 

"FA A ■ • • -, 

/note-"binds the polymerase to DNA and acts as a sliding 

/codon^start^i 
/ 1 r ans l_t ab I e= 1 1 

/product="DNA polymerase III subunit beta" 
/protein_id=="KP_387S8 3 . 1" 
/db_xref="GI: 16077070" 
/db_xref="GOA:P0564 9" 

/db_xref="Onit>rotKB/Swiss-Prot : P05649" 

/dbjtre f = " Gene I D : .939970 '• , 
/translation-'MKFTIQKDRLVESVQDVLKAVSSRTTIPILTGIKIVASDDGVSF 
TGSDSDISIESFIPKEEGDKEIVTIEQPGSIVLQARFFSEIVKKLPMATVEIEVQNQY 
T_ 7 i 1 R A G K7A F FN A N G 1 , 7 /•. 7. F Y A K * AAAFFiiHA ; ,; ; A7AALKM. j HATVFAVSTAK J'HA 
: iA , GV\IKKVA'::;;A-AG,G7ArDrf:h: J A7-i--5K.,^ir;::: A AYNVV I AGKAIA: Fa..-K i I A!'-.; 

QELVDI* IT5 „ * LF < ' FSRLLDGNYPDT , _ j ' T i p j 

RASLJ>PL 1 i r r 

QR ,. MLDALKVLEGAEIRVSFTGAMRPFLIBTPNDETIVQLILPVRTY" 

i atgaaattca cgattcaaaa agatcgtctt gttgaaagtg tccaagatgt attaaaagca 

61 gtttcatcca gaaccacgat tcccattctg actggtatta aaattgttac atoarataat 

121 ggagtatcct ttacagggag tgactcagat atttctattg aatccttcat tccaaaa~aa 

l B1 aa i j . -j*- A"7 3i cagcccggaa gcatcgtttt „c-J j ) 

' i^atttga cgattatccg ttctggtaaa gctg^ , ~g act^alTct 

4: ' trgtt aaaaa aiciaareaa ioaaa ragr a c a at a t aaaaai oaaa aaaacgccct 

- " "* " ' 5 r i- * - - „_ggaf 

54i agccaccgtc ttgcattaag - . . . . - - •- 

1 • iaaag tttaactgaa ctcagcaaga r - ? • 

6b1 ctt at.aga~a A:jtc,A;a- a a a a a a:: - a a at A a t - : a a a.- ; a a a aa 2 c.'A 

721 ttctcacage tacAqqaaaa aaa t , :, " - ra a : a ,3,:. 1:1c a a ;c a r a a: r — a:---..-; •■ 

' i 1 nccfcsaa 1 1 

n . it .aaa^afag , 

'( _ 1 - j - . - 

http://www.ncbi.nlm.mh.gov/entrez/viewer.fcgj7vaH508 1 2 ] 73&itemID=2&view=gbwithparts 7/3 1 /2006 
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Page i of 2 

. . My NCBI 

protein po^>,- : \ 



Search Protein -i f or 

Limits Preview/Index 
Display GenPept | show 20 Send to 



Gc e-r 

. . - Detaiis 



K;sm.u,\ from begin 



. end 



Feature v C DO + Re ^!^J 



I: W OS^c^So. = DN'A polymerase IL..[gi:52783857] 

Comment Features Sequence 



B'um Conserved 
Domains, Links 



ACCESSION 
VERSION 
DBSCORCE 
KEYWORDS 
SOURCE 
ORGANISM 



JOURNAL 
REFERENCE 
COKSRTM 
TITLE 
io:;iiNA:. 



YP_0896S6 378 aa 

DNA polymerase 111 subunit beta 
14580] . 
YP 089686 

YP_089686.1 GI:52783857 
REFSEQ: accession NC_0Ct- 2 . ; 

Bacillus lichenifcrmis ATCC 14580 (DSM 13) 
s i - l u- i -i » -i • ] 

c .* — -r..; i-n, *•< - ; 3 -.1. -ltt; Baci ilaceae; Bacillus. 

1 (residues 1 to 378) 

Veith,B., Herzberg,C, Steckel,S., Feesche, J. , Maurer,K.H., 
Ehrenreich, P. , Baeumer, S . , Henne,A., Liesegang, H. , Merkl,R., 
Ehrenreich, A. and Gottschalk, G. 

The complete genome sequence of Bacillus lichenif ormis DSM13, 

organism with great industrial potential 

Unpublished 

2 (residues 1 to 378) 
NCBI Genome Project 
Direct Submission 

Submitted (2S-SEP-2004 ) National Center for Biotechnology 
Information, NIH, Bethesda, MD 20894, USA 

3 {residues 1 to 378) 

Veith,B., Herzberg,C, Steckel,S., Feesche, J . , Maurer,K.H., 
Ehrenreich,?., Baeumer, S., Henne,A., Liesegang, H . , Merkl,R., 
Ehrenreich, A. and Gottschalk, G. 



"ji.',-'.' 



»a (30-; 



In 



Of ! 



lies Laboratory, 



r« f> re-nce sequence was deriv. 
Method: conceptual r 

Location/Qualifiers 



1. .376 

/regicn_; 
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J 

" > - > „ *^ 

•vipgksite Iskilddhqe Ivdivitetq vl f ktkr.vl t 

"^ke f.ai at^. Icrearnnvv ki. . > 
.egedlkisf spkymldalk vlegedihvs ftgamrpfli 
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EXHIBIT 2 



# Program: needle 

# Rundate: Men Jul 31 07:00:44 2006 

# Aii.ir. : .r r . : 

F Se r t f : e ■ / ■:■ b i , o >: r. ;i t- 1 v ' 1 I ■■ r k r, c; c- :i le - 'AC CCC' : \> 1 - 0 7 J :}-;;•;-■ ? 



147/1138 (12.9%) 



SEQ173 

GJcaustophil 
SEQ173 

G_kaus tophi 1 
SEQ173 

GJcaustophil 
SEQ173 

G_kaustophil 
SEQ173 

G_kaustophil 
SSQ173 

G__kaug tophi 1 
SBQ173 

GJcaustophil 
-F.l" ; 

GJcaustophil 
- . 

3_kaasi phi J 



.CI i ■ t t i • - - -ji-g t . r- . 



-1111111! 

acgctgaccggaagcgattccgac 



10 atttcaattgaatcgtttattccgcttgaaaaagaaggcaagttgctcgt 

iinmfni[i!!MiMniiiifiiii!iiiii!iiiiniiiM! 

151 atttcaattgaategtttattccgcttgaaaaagaaggcaagttgctcgt 
60 tgatgtgaaaagaccggggagcatcgtactgcaggcgcgctttttctctg 

Hi • i ! i f I ! ! i 1 1 II 1 1 1 1 1 1 1 1 II 1 1 Ml 1 1 1 i 1 1 1 1 1 1 i ! I i | i 1 1 ! 

201 tgacgtgaaaagaccggggagcatcgtactgcaggcgcgctttttctctg 
110 aaatcgtgaaaaaactgccgcaacaaacggtggaaatcgaaacggaagac 

llliillllfillliMIIIIIIINNMMIIillllllinilllli 

251 aaatcgtgaaaaaactgccgcaacaaacggtggaaatcgaaacggaagac 
160 aactttttgacgatcatccgctcggggcactcagaattccgcctcaatgg 

NiiMUMimMnmimMiMinuimimmim 

301 aactttttgacgatcatccgctcggggcactcagaattccgcctcaatgg 
210 gctaaacgccgacgaatatccgcgcctgccgcaaattgaagaagaaaacg 

1 1 1 1 1 1 1 1 1 i I ! ! I ! ! 1 1 f 1 1 1 1 1 1 i I i I ! [ I j | f j 1 1 1 1| 1 1 1 J 1 1 i 1 1 

*> ■ T ~7 i " q -r- i : t :: ^i::'.j , j j 4 

260 CQttrtcaaatcccggctgatttattgaaaaccgtgat^cggcaaacagtg 

ni!iiiniiin!i[ni!iii!mf!i!iiif[![!Miifmn 

40 i t it J i r -, 

310 '-7 - j — -i 

i ' ' HUM hill II'! 

4 =i tt-.cgccgtttctacatcggaaacgcgcccaatctcgacagg*-!' ic. < 

-i ;• t j- -ttgtetgcacagcaa --- . - .t 

f I 1 ! i i 1 ! 1 , 1 I 1 ' f I I [ I i 
~i 3 ii aagttgaacatggcgagcttgtctgcacagcgaccgacau*----i-- "~ 



410 tagccatgcgcaaagtgaaaattgagtcgga< 
551 , _ 



■ , .- ' T 1 . 

SEQ173 

3 L tophi 1 



G_kaua tophi 1 
SEQ173 

G_kaustophil 
SEQ173 

G__kaus tophi 1 
SBQ173 

G_kaustophil 
SEQ173 

G_kaustophil 
SEQ17 3 

G_kaustophil 
SEQ173 

G_kaustophil 
SEQ173 

G_kaus tophi 1 



'iiSni 

retggaaaaagts 



-gg-7.3 = 0 ■-acc-.-g.ilgga-.st -CC^aacaqCCMtCiMt JCtat' ta 

560 agg~ • i i . - - t -. .-ttttcccggctgcf" t 4 = ; - . * - □ 

ii. i»5i!h!,!iii;iM.;-)!n]|ijinnnMnHMn 

?:? • " ■ ' . l ■ . icr_ • 

S l 0 gagacggcccgcttgattccaacagaaagcaaaacgaccatgatcgtcaa 
/SI gagacggcccgcttgattccaacagaaagcaaaacgaccatgatcgtcaa 
660 tgcaaaagagtttctgcaggcaatcgaccgagcgtccttgcttqctcgag 

i-minMiiiiMifMiiniimniiinHisiiiliniii 

e.,l tacaaaagagtttctgcaggcaatcgaccgagcgtccttgcttgctcgag 
710 aaggaaggaacaacgttgtgaaactaacgacgcttcctggaggaatgctc 

iniMIIM!mii!lfilii!|.|!IIIMililllNIM[|!i|| 

851 aaggaaggaacaacgttgtgaaactaacgacgcttcctggaggaatgctc 
760 gaaatttcttcgatttctcc-gagatcgggaaagtgacggagcagctgca 

HMMMililllijiili H!M!!MI!IMmi!MjJiM!M 

901 gaaatttcttcgatttctccggagatcgggaaagtgacggagcagctgca 
809 aacggagtctcttgaaggggaagagttgaacatttcgttcagcgcgaaat 

iNfiiiiiiiimiiniiiifiMiiiiiMiiiiMiiiiiifm 

951 aacggagtctcttgaaggggaagagttgaacatttcgttcagcgcgaaat 
85 9 atatgatggacgcgttgcgggcgcttgatggaacagacatttcaaatcag 

inimjiiisimmijinmimmjiiM mmmi 

1001 atatgatggacgcgttgcgggcgcttgatggaacagaca-tt 



30 9 ctteacc ggggccatgcggccgt tcctgttgcgcccgct tca-accgatt 

1 1 1 1 1 1 1 i i ! N I [ M j 1 1 ! i 1 1 1 1 j i | ( j 1 1 1 ! 1 1 1 1 i ! i i 1 1 1 1 1 1 i 

1050 cttcactggggccatgcggccgttcctgttgcgcccgcttcataccgatt 

358 cgatgcttcagctcattttgccggcgagaacatat 992 
I I I I I i N I j I I I I [ I I f ! | || | | | j | | | | | | | j | 
1100 cgatgcttcagctcattttgccggtgagaacatattga 1137 



5"' J = "-' = = = i::-..: nassi ia 3a = s as t: s r = c k : 

fj Pi :g air,: needle 

! Rundate : Mors Jul 31 07:01:53 2006 



ri AU: 



" ' ' *" " - • -i - » ^die-2006C 

:; ,t::^M^.P^^r T : ! : ; :: : Mu 3 = :; : t „:: c:;i:Si;E### jtsj ## 



:rix: EBL0SUM62 

penal t j « 



# Identity: 654/1146 i 
» Similarity: 654/1146 i 

# Gaps: 160/1146 < 

# Score: 3294.5 



1 aattccgac 
•ll-l-ll- 

101 aggttgtagctacggaagaaggagttacattaacaggaagcgatgctgat 
10 atttcaattgaatcgtttattcccrcttgaaaaagaaagcaagttgctcgt 

MISUSII!l!i-MHU|..!|!!l-UU!.j| |]|| 

151 atttcgattgaatcttttatcccagttgaagaggatggaaaagaaatcgt 
60 tgatgtgaaaagaccggggagcatcgtactgcaggcgcgctttttctctg 

•!i-ll-ill--l-l-N-!|.|!.M..|.||||||...[.il|...|i 

201 agaagtaaaacaatcaggaagtattgttttacaggcgaaatattttagtg 
110 aaatcgtgaaaaaactgccgcaacaaacggtggaaatcgaaacggaagac 

Mil- II- IIIIII. |-||.. ||. ||||. ||. HIM Uli.t. 

251 aaattgtaaaaaaat tacctaaagaaactgtagaaat t tctgtggaaaat 
16 0 aactttttgacgatcatccgctcggggcactcagaattccgcctcaatgg 



:ttagattctgcaga£ 



• --t -- j ;r.-i, 

l|.||.|||||.|Mt.in}|..i.n.|li!tlUIIHI|.!MII 

x tttgcagtttccacttctgaaacaagaccgatcttgacaggtgtaaactg 
j gtt r^acatggcgagcttgtctgcacagcgaccgacagtcatcgct 

m-!j--i..i..nii.ii....iiii..ii.ii.ii.ii.ii..|.[ 

1 gaaggtatataacagcgaactaacttgcattgctacagatagccacaggt 



B_cereus t5C i~ i — , . - - -~ ^ v ^ ( 

SEC173 SS4 t^ttcaaggccgagcaccttctcttcttttcccggctgcttgacggcaac 

B_cereus 6 98 tattcegtacaaaacatttattattcttctcaagattgttagaaggaaat 

SEQ173 604 tatccggagacggcccgcttgattceaacagaaagcaaaacqaccatgat 

imMMi-.j. ims.fMm-i.ii.jf.mil. ..■([. -i 

B_cereus 74 6 tatcctgatacaactegcttaattccagcggagagtaaaacagatatttt 

SEQ173 654 c 9tcaatgcaaaagagtttctgcaggcaatcgaccgagcgtccttgctta 

B„«reus 796 tgtaaatacaaaagaatctttacaagcaattgatcgtgcatccctattag 

SSQ173 704 ctcgagaaggaaggaacaacgttgtgaaactgacgacgcttcctggaga- 

!--im-M. ■ Mi- 1|. t]|N. |||. |..[.|[ .f|...|.||| 

B_cereus 648 caagagacggtcgtaataatgttgtaaaattatcaac-tttagagcaggc 

SHQ173 753 aatgcccgaaacttctccgatttctcc-gagatcgggaaagt-gacggag 

m m i ■ i 1 1 1 1 m i 1 1 . i . m ■ 1 1 Ii ■ 1 1 1 m m w i . . i . 1 1 

B_cereus 897 aatgctagaaatttcttcaaattcaccagaaatcgggaaagtagtagaag 

SSQ173 801 ca g c tgcaaacggagtctctcgaaggggaagagtcgaacatttcgttcag 

■M-! in. ..ii i-mii-mmm 11. mmmn 

B_cereus 947 aagtt-caatgtgaaaaagtagatggagaagagttaaaaacatcttttag 

SSQ173 851 cgcgaaatatatgatggacgcgttgcgggcgcttgatggaacagacattt 

■ M • 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . 1 1 . . I . . . 1 1 1 . . | . 1 1 1 . | . 1 1 . 1 1 . | 1 1 

B_eereus 996 tgcaaaatatatgatggatgcactaaaggcattagatagtactgaga- tt 

SEQ173 901 caaatcagcttcactggggccatgcggccgtccctgttgcgcccgcttca 

-!.|i-nm-mii.ii.iii.i.ii.iii.i-.i.ii-.!i.i..i 

B cereue 1045 aagattagctttactggagcaatgagaccattcttaattcgtacggtaaa 

SEQ173 351 - acc gattcgatgcttcagctcattttgccggtgagaacatat 992 

■ ••ii-ji-ii..iiii-.i.iiih.iiiii..i.iui. 

B^cereus 1035 tgatgaatccattattcaattaattttaccggttcgtacttactaa 1140 



. : = =:: = = = 3 = = = = --t=.-i--!.-^- :: = C r S = SS3S = i . t:f n = tt 

i? Program: needle 

# Rundat 

# 



^sequences: : 



# Identity: 655/1148 (57.: 

# Similarity: 655/1143 (57.: 

# Saps: 164/1148 (14.; 

# Score: 3260.0 



SEQ173 

B_thuringiens 
SEQ173 

B__thuringiens 
SBQ173 

8__thuringiens 
SEQ173 

B__thuringiens 

SEQ173 

B_thuringiens 

SEQ173 

B_thurirsgiens 
SKQ5 73 



SR/: - 
B_thurir.gie: 



lagttgtcgctacggaagaaggagtt 



latt : 
:at taacaggaagcgat gc tgat 



10 atttcaattgaatcgtttattccgcttgaaa,»agaa<jqc3?iqt tgctcat 

l!i:i-ililllS!.M!]i.||.-lim.|.||.|!.|! Ml 

151 atttcgattgaatcttttatcccagttgaagaggatggaaaagaaattgt 
60 tgatgtgaaaagaccggggagcatcgtactgcaggcgcgctctttctctg 

■IMMII--U.U-II-I|.||.-|.|||||....|.|||--.|I 

201 agaagtaaaacaatcaggaagtattgttttacaggctaaatattttagtg 
110 aaatcgtgaaaaaactgccgcaacaaacggtggaaa- - tcgaaacggaag 

iiii-imiiiimiiiui.ini. imiii n ...ii.n. 

251 aaattgtaaaaaaattgccgaaagaaactgtagaaatttc-tgtcgaaaa 



208 gggctaaacgccgac 
||..||.|..|.|.. 



33-9 tgtt 

308 tgtt 



■ ' : -.. -.jjtatat; 



.qac:..i.j-j!- t' <c 

■IMMIIII-.|.|||||||||||||||l|.m 

racttctgaaacaagaccaatcttgacaggtgtaaac 
'tggcgagcttgtctgcacaacgaccaacaartcatcg 

■.im.!j..-.|i-f.. ft. ||. ||. ![![!•. ! 

eagcgaactaacttgtattgctacagatagtcacag 



ring 

8_thuringiens 
SEQ173 

B_ t hui ingiens 
SEQ173 

B__thuringiens 
SEQ173 

B_thuringiens 
SEQ173 

B__thur ingiens 
SEQ173 

E_thuringiens 



SEQ173 

B_thuringiena 



? ' ' - t r.c- gqa 

■ acaac-gtcgtcato 

•ill- 

gcaaatgttgttattccgggg; 



S04 ggatga--cggcaac 
648 ag-atgagtctgaag- 
- r " 'i ii M ." t-- --caageacc! 



:ggtggacatcgtcai 
ggtagatatcgtcal 



696 i 



•j u ',,-.11 



: ra-.v-.i.r ,,i,,gc i,-,,t Tjr i 

i-fitis-i!-n.-|.!f.ii-i!ii|..i!!j.j|.!i|H....;i. 

t4b * e ,ar i g gta- ucagatatt 

6 52 a tcgtcaatgcaaaagagt t tctgcaggcaatcgacccragcgtcc t tgct 

■!-N-fil-ill[|li.j!!.|.||.|ij||.||.|j.[i.M..ii.| 

•• 96 tttgtaaatacaaaagaatttttacaageaattgatcgtgcatctctgtt 
702 tgctcgagaaggaaggaacaacgttgtgaaactgacgacgcttcctggao 

•iM-!!!|.||..i.i!.[|.!|Mi|||!.i..|.|! .|(...|.|| 

84S agctagagatggtcgtaataatgttgtgaaattatcaac-t 



752 g-aatgctcgaaatttcttcgatttctcc-gagatcggaaaagt-gacw 

i iiiui.!iiiinif!iN.i!i-ii h. milium i.J. 

8 95 gcaatgetagaaatttcttcgaatteaccagaaatcgggaaagtagtaga 
799 agcagccgcaaacggagtctcttgaaggggaagagttgaacatttcgttc 

1 1 ■ 1 1 ■ i m ... 1 1 1 . 1 1 . 1 1 . 1 1 1 1 i 1 1 1 . 1 1 . 1 1 . 1 1 : 1 1 . 

945 agaagt C - caa tg t gaaaaagtagatggagaagagt taaaaatatc tt tt 
84 9 agcgcgaaatatatgatggacgcgttgcgggcgcttgatggaacagacat 

I i ■ 1 1 • I If M III I HI ! I • [ ! - ■ I • . - ill • • I • Ill - 1 . 1 1 . i I I . 

994 agtgcaaaatatatgatggatgcactaaaggcattagatagtactga-aa 
89 9 ttcaaatcagcttcactggggccatgcggccgttcctgttgcgcccgcf.t 

iu-ii-iuii-iiiii.ii.ih.i.ii.iii.i..i.ii..ii.|. 

104 3 ttaagattagctttactggagcaatgagaccattcttaattcgtacggta 
94 9 ca-accgattcgatgcttcagctcattttgccggtgagaaeatat < 

■ ' • • • 1 1 • n - n ■ ■ i m • ■ i ■ i i m . j i m • ■ i • 1 1 . i I . 

1093 aatgatgaatccattattcaattaattttaccggttcgtacttactaa 13 




636/1149 (55.4%) 
636/1149 (55.4%! 
160/1149 (13.9%) 



SEQ17 3 

B_weihensteph 
3EQ173 

B_weihensteph 
SBQ173 

B_weihensteph 
SEQ173 

L- . r i 1 

SEQ173 

B_we 1 hens t eph 

SEQi 1 3 



jagttactttaacaggtagtgatgcagac 
:cgcttgaaaaagaaggcaagttgctcgt 
:cagtcgaagatgctggaaaagaaattgt 
ttt 

201 ggaaattgaacaatcaggaagtattattttacaagcaaaatattttagtg 
110 aaatcgtgaaaaaaetgccgcaacaaacggtggaaatcgaaacggaagac 
251 agatcgtaaaaaaattacctaaagaaactgtcgaaatttctgtggaaaat 
160 aactttttgacgatcatccgctcggggcactcagaattccgcctcaatgg 
301 cattttatgacaaaaataaaatctggaaaatcagagttcaacttaaatgg 
210 gctaaacgccgacgaatatccgcgcctgccgcaaattgaagaagaaaacg 
351 tttagatgctgctgaatatccgttattaccacaaatcaaagaaeatcatg 
260 tgtt- ) - i jc3a<iCijzg 



i u . < - _ , . • -- - 

451 tttgcagt t - jatort 



:09 
250 



209 
350 



- einens " epn Jl tctagatgaatctgaag— aaatggtagatatcgttattacggagtatea 698 

Q* -49 agtgctatttaaggccgagcaccttctcttcttttcccggctgcttgacg 59S 

B_weihensteph 699 agtattattocgtacaaaacatttattattcttctcaagattattagaag 74 8 

SEQI73 599 gcaactatccggagacggcccgcttgattccaacagaaagcaaaacgacc 6-18 

i*n.imi.ii.ii..i.ii.ii.i!iNi.i.jim.iini.... 

-_weihenstepn 749 gaaattatccagatacaacgcgtttaattccagctgaaagtaaaactgat 798 

SEQ173 64 9 atgatcgtcaatgcaaaagagtttctgcaggcaatcgaccgagcgtcctt 698 

B_weihensteph 799 atatttgtaaatacaaaagaatttttacaagcgattgatcgtgcgtcgtt 8 4 8 

SEQ1/3 6S9 gcttgctcgagaaggaaggaacaacgttgtgaaactgaccracgcttcctg 748 

B .„ i-l-ll--MM.|i..].|il!Hiilil.M!.|..|!M..i 

B weihensteph 84 9 gttagcaagagatggtcgtaacaacgttgttaaattatcgacattagaac 898 

SEQ173 749 gaggaatgctcgaaatttcttcgatttctcc-gagatcgggaaagtgacg 797 

■ I ■ • • I I I ■ I • I I • I I I 1 I II M I . I - I . M I i . i i I I I . i i N i . . . . 

B_wexhensteph 8 99 aacagatgttagagatttcttcgaatgcaccagaaatcggaaaagtagta 948 

SEQ173 798 gagcagctgcaaacggagtctcttgaaggggaagagttgaacatttcgtt 847 

B_weihensteph 949 gaagaggttcaatgtgaaaatgtagatggagaagaattaaaaatatcttt 998 

SEQ173 848 cagcgcgaaatatatgatggacgcgttgcgggcgcttgataqaacaoaca 897 

• i I . S I . I ! ! M ! I | I N 1 i j ! ! J . [ | ... | i i . . j . ; j . , j . . | M ; , 

B_weihensteph 999 tagtgcaaaatatatgatggacgcattaaaggcttt i * . - . _- a 1047 

SEQl ;3 898 tttcaaatcagcttcactggggccatgcggccgttc— ittgcacccgct 947 

n , t •ii-if-i'ii-ii.iNii.ii.Mt.f.iiiii..i..i.ni.i..i 

B_weihensteph .1048 attaaagttagttttactggagcgatgagaccgtttttaattcgcacagt 1097 

SEQ173 948 tca-accgattcgatgcttcagctcattttgccggtgagaacatat 992 

B «e.ihensteph 1098 aaatgatgactccattatccaattaatttt .-aatccgta ttact a -146 



« Program: needle 

* Rundate : Man Jul 31 07:06:37 2006 

S Report/.., .i -«- , old-work/needle-20060731-07063643205179 .output 



# Extend_persalty : 0.5 

# Length: 1145 

# Identity; 682/1145 (59.6%) 
ft Sinilarity: £82/1145 (59.6%) 

# Gaps: 161/1145 (14.1%) 

# Score: 3 577.5 

n 



SEQ173 

B_subtilis 

SEQ17 3 

B_subtilis 

SEQ173 

B_subtilis 

SEQ173 

B_subtilis 

SEQ173 

B^subtilis 

SEQ173 

B^sufctilis 

SEQ173 

B_subtilia 

SEQ17 3 

B__subtilia 

SEQ173 



aattccgac 

101 aaattgttgcatcagatgatggagtatcctttacagggagtgaetcagat 
10 atttcaattgaatcgtttattccgcttgaaaaagaaggcaagttgctcgt 

!iii!-nif!!i!-ii-iiiu....iii.jii.j[.-n 1 1 1 ; 

151 atttctattgaatccttcattccaaaagaagaaggagataaagaaatcgt 
60 tgatg-tgaaaagaccggggagcatcgtactgcaggcgcgctttttctct 

•••I- IIIUI-II il-MII!ll|..i.Mli|.|MHII|...| 

201 cactattgaacagccc-ggaagcatcgttttacaggctcgcttttttagt 
109 gaaatcgtgaaaaaactgccgcaacaaacggtggaaatcgaa-acggaag 

lllll-ll-IIIIIMIIII Ill- II. IIMI- HI .|..||. 

^50 gaaattgtaaaaaaattgccgatggcaactgtagaaattgaagtccaaaa 



i-n-mmim-i. 

ic tga t gaa tatccgcact t 



ittgaagaagaaai 

IIIIIIH-.I-.I 

ittgaagagcatce 



f - ) int--- a,' * jtgatt jacaaacag 

•!-Mni-iiin--inNii.ii.i!ii...i-i!..|.ii!!i.i 

9 tgcgattcagatccr.iaofga-ttgttaaaaaatctaatcagacaaacag 
9 tgttcgccgtttctacatcggaaacgcgcccaatcttgaf- 3- a 

Mj.n.ii.n.n.n.iMiMmi.mmmmn.m 

' tat ttgc3gtgcccacctcagaaacacgecctatcttgacaggtgtaaac 
! tggaaagttgaacatggcgagcttgtctgcacagcgacccracagtcatcg 

niff[f!.!!-n..|.f[.-|..|.l!!fl. I!-!!- If. (MM! 

! tggaaagtggagcaaagtgaattattatgcactgcaacggatagccaccg 



' • 


408 •• ^ t ~ . Jt i 


457 


B_s-abtilis 


549 - i - - - 4 - 


5 98 


SEQ1/3 




507 


B_sufctilis 


599 acgtcgtgat tccgggaaaaagtt taactgaactcagcaagat tec: pt 


648 


SEQ173 




557 


B_ subtil is 


■ ■ 

b4-j jacadccaq.jaacttg-^.ia-.iv.cuccat-.c.-acag^^a'-ccaagtt-t^tt 




SEQ173 


55 3 ^-.^rjn. t:— * --ttcctctcccggctgcttgacggcaactat 

HM III- -l-i-IM- llifl-ll-llilf. ||. |f|||. ii.ui 


606 


B_subcilis 


t-:j ! r aaag - egaaaaaegtcttgt tcttctcacggct t- — . - , . t -<- t 


747 


SHQ173 


? i *" jit- 

f i • : i • 1 1 • • i m i • 1 1 m 1 1 . . . i : ! . n i i n 1 1 . . - . 1 1 . n . 1 1 

u i u lacagaaateattgt 


6S6 


B__subtilis 


797 


SEQ173 
B^subtiiis 


657 caatgcaaaagagtttctgcaggcaatcgaccgagcgtccttgettgctc 

•f!--MIMII.||.|f.|!ll!.lj-i|.n.|i.n..|..|.iii. 

7 96 gaacacaaaagaattccttcaggccattgatcgtgcat ctct r t t-.ngct a 


706 


SEQ173 
B_subtiiis 


7 07 gagaaggaaggaacaacgttgtgaaactaacgacgcttcctggaggaatg 

iM|.|!|.|.flMIIIIM|.N!|l|-|.-|.-..il ||. .||||. 

8 48 gagagggacgcaacaacgttgtaaaactgtccgcaaaacc-ggctgaatc 


756 
896 


SEQ173 
B_subtilis 


7 57 c-tcgaaatctcttcgatttctcc-gagatcgggaaag-tgacggagcag 

i :-iiimmii-i.in.ii M.mn.im ii..i.ihi. 

897 cattgaaatttcttccaattcgccagaaatcggtaaagttgtggaagcaa 


803 

i> 


SEQ173 
B__subtilis 


S04 ctgcaaacggagtctcttgaaggcgaagagttgaacatttcattcagcgc 

■ii ■•■nil mmi-ii-!i-ii.ii.imi.ii.n..i 

94 7 ttg-ttgcggatcaaattgaaggtgaggaattaaatatctcttttagtcc 


853 
9 9 5 


SEQ173 
B_subtilis 


854 gaaatatatgatggacgcgttgcgggcgcttgatggaacagacatttcaa 

■mmm.mi.ii..|...M. Nun. in. mi i.i.i.. 

996 aaaatatatgctggatgcactaaaggtgcttgaaggagcaga-aatacgc 


903 


SEQ173 


904 atcagcttcactggggccatgcggccgtccctgttgcgcccgcttcaacc 

■ ! • 1 II 1 1 • 1 1 • 1 1 ■ 1 1 ■ 1 1 1 ■ 1 ■ 1 1 - IN • 1 • . 1 . Ml . 1 1 1 | . | . . 

1045 gtaagcfcttacaggcgcaatgagacctttcttaattcgcacgc--cgaat 


9S3 


Bjsubtilis 


1092 


SEQ173 


954 gat tcgatgcttcagctcatttcgccggtgagaacatat 992 





HI -Il'l l-llil|.il--|.li.|!.|mi. H' 
1093 gatgaaacgattgtacagcttatccttcctgtcagaacctattaa 1137 



# Program: needle 

# Kundace: Men Jul 31 07:09:46 2006 

# Alias ' oat srspair 

- - - B - Ci=p K ji|f####f# 

# Ali.3ne.i_ sequences: 2 

# 1: SEQ173 

u -aZz 

# /Jap penalty: , . . 

# Bxtendjpenalty: 0.5 
tf 

# Length: 1161 

# Identity: 704/1161 {60. 6%) 

# Similarity: 704/1161 (60.6%) 

# Gaps: 193/1161 (16.6%) 

# Score: 3 657.5 
# 



SEQ173 

8_licheni£ orm 
SEQ173 

B__lichenifortn 
SEQ173 

B__licheniform 
SEQ173 

B_licheniform 
SEQ173 

B_licheniform 

SEOl 73 

B_licheniforni 

SEQ173 

B iicheniform 



10 atttcaattgaatcgtttattccgcttgaaaaagaaggcaagtt get 

I i 1 1 1 - 1 1 1 II i ! i 1 1 ! 1 1 1 ■ [ I i . M - 1 1 II ■ ! i I • I • 1 1 I - 1 

151 atttcgattgaatcgtttatcccg- - -aaagaagaeggegatttagagat 
57 cgttg-atgtgaaaagaccggggagcatcgtactgcaggcgcgctttttc 

III-- l--llll-ll.il l!-ll!li-l!.||.|i.j|.||.|Mlil 

198 cgtgacaattgaacagccc-ggcagcattgtgcttcaagcccgttttttc 
106 tctgaaatcgtgaaaaaactgccgcaacaaacggtggaaatcgaaacaga 

"imn.ii-iMii.iuiii in-n 111111111..-. i 

24 7 agtgaaattgtcaaaaagctgccgatgtcaacagtggaaatcgaggttca 
156 agacaactttttgacgatcatccgctcggggcactcagaattccgcctca 

u--M--N-miiiiimm.n..|..mi.ii...i.i.j 

29 7 aaatcaatacttaacgatcatccgctccggcaaagcagagtttaaettaa 



a 41- — — - .7ritcggaaacgcacccaatcttgacaggtgtca 

•n-n-suMi-iMMmi-MmnnmnunM.! 

7 cgttttfcgcagtgtccacctcagaaacacgcccaatctfcn - -. _ jt - aa 
: " igttgaacatggc gagcttgtetgcaeagcaaccoacacrt 

1 nun - n -11 nit i 1 - - 1 - - 1 - 1 m j r - r i - 1 1 - 1 1 . m j 

' actggaatgt- -cac-tggcggtgaattaatatgcaetgcaacggatagt 



B_l icheni form 

SEQl'-'J 

S ichenif 

B_ " . _'r eru f • - 



4G3 c,« cgctfaa'M'i!: 



• -gtcttgcgccaag-gaaagctaagct 



teg tcgtcatccctggaaaaag text 

■ iniini.itimnni.innin.-!. 

: cagttcatacaatgte* 



acccggtgj i j' , 



:aaggeegagcaectt 



!_iicheniform 686 cacaagtgctgtttj 



SEQ173 

B_lichenif arm 
SBQ173 

B_licheni£orm 
SEQ173 

E_lichenifom) 
SEQ173 

B__licheni£orm 
SEQI73 

B_licheni£orm 



SEQ173 

B_l ichenif orm 
SEQ173 

B_licheniform 
SBQ173 

B_licheniform 
SBQ173 

B_l ichenif orm 



fiin-infinim.il]. -iin-jMfMi-.-.innnMii 

■■:<-- l • 1 1 i 1 , ! , - ' i ~ , . 

64 5 gaccatgatcgtcaatgcaaaagagtttctgcagacaatcgaccgagcgt 

M.|-IMI-MIII|.|.||.M-llll|.|||||.||illl-l-ll.| 

786 gaacttgattgecaatactaaggaatttctccaggc.f it::<;:i rtjgjct • 
695 ccttgctt-- -gctcgagaaggaaggaacaacgttgtgaaactgacgacg 

I Mil n..!!l!!lli-|.nnin|.|!l!MII..| I! 

836 c get 1 1 tggcgagagaaggacgaaacaacgtgg Cgaaac tt tc - -eg 

742 cttc- -etggaggaatgctcgaaatttcttcgatttctcc-gagatogag 

-!•-•• j- 1 1 III !j| III if-i.-lilll ||. HIM. 

SSI cagccgccaatgagtcgatcgaaatttcttcaaactctccggaaaccgga 
789 aaag-tgacggagcagctgcaaacggagtctcttgaaggggaagagttga 

M • i i I • • I - 1 • I ■ I 1 1 - 1 I ■ 1 1 1 .... 1 . 1 1 1 1 1 1 1 1 1| | . 1 1 . | 

931 aaggttgttgaaacgg-tgaatgccgagcagatcgaaggggaagacttaa 



838 acatttcgttcagcgcgaaatatatgatggacc 
I • i I • I I • I I • I I I I I ! I I I II I I - I I || .] 
9S0 agatatcctttagtccgaaatatatgctggatc 



iii--.nn mi.. 

,030 ggagaggaca-ctcatc 



jcgctatgaggcct 



S38 tgcgcccgcttcaa- - - ccgat t cgatgcttcagctcattttcrccagtga 984 

mi-. iii i ■ i .miniii-.i.ii.-Mi!.riMi.. 

j-0 /$ tccgtacgc- - cgaatgacgattcgatcgtccaattaattcttcctgtcc 1126 
98 5 gaacatat 992 

MMII 

LIS 7 ggacgtattaa 1137 



mi ,,„v ; | 



EXHIBIT 3 



1 



3uiae tree file created: f /ebi/extser^/clusca ;w-work/i: 

20060731-05543637. dnd) 



Score: 6996 

ated [/ebi/extserv/clustalw-work/interactive/clustalw- 



SEQ174 

G_kaustophUu; 



SE017 4 

" ' j 1 " 



SEQ.11 4 

G __kaust.oph.il us 



7'. -avf 333'; : i '.aa-hwavahaki vctat 33 
-TRQTVFAVSTSETRPILTGVNWKVEHGELVCTAT 1 7 9 



3AJ3'3/33KAVK i 33333. 3V:r:'MVV ; i. 3 :33 ....3 F3 333. V 33CAr. Hi V : ] ','M"W3"3V, 3 KM i - ^ 



SEQ174 

G kaustophilus 



' "Fi3K3,;.3.-3:3K3A33:3333K3 3M:Vt:TK33- AA3 33 A333 ,33 ?:. :pk:;vV KFFTLPG 297 



SEQ174 

G kaustophilus 



333 33! 33 .33; 3x 3333 33 3 33 _jv7-F3:33 .' . : 33"3' : 3333333. 3 3 33 r.i-^i 'I A ' ■-- ? -., Y - 7iMr , r- -j : 
'3'33E3333333: ^-A-T 3AI3A33 T,3 33 F.L3 1 3 f 3AK3H-3AI.3.A3333"DIQISFTGAiy!RP 357 



FLLRPLHTDSMLQLILPVRTY 37 8 



~;' 31-05564381 dnd* Cr6ated: r/«bi/extserv/clustalw-work/interactive/ciust 
Start: of Multiple Alignment 

-•■>--- 1- 1 J. ■ .L.- 
- 1 

Group 1: Sequences : 2 Score: 6158 

64 81 f"^ Created f/^i^xtserv/clustalw-work/iateractive/clustalv. 

SEQIT'j 

B_cereus MRFTIQKDyLVRSVQDVMKftVSSRTTIPILTGIKWATEEGVTLTGSOAOISIESFIPVE 60 

! EQ174 KEGKLLVDVKRPGSIVLQARFFSEIVKKLPQQTVEIETEBNFLTIIRSGHSEFRLNGLNA '4 

f Q1 7 4 DEYPRLPQIEEENVFQI PADLLKTVIRQTVFAVSTSETRPILT6VNWKVEHGELVCTAT 0 134 

SEQ174 SHRIAMRKVKIIESENEVSYNWXPGKSLNELSKIILDDGNHPVDIVMTANQVLFKftEHL 1 94 

-...cereus s «^ALRKAKIEGlADEFQANVVIPGKSLKELSK--ILDESEEM\'DIVITEYQVLFRTKHL 239 

f EQI7 ' 4 LFFSRLLDGNYPET?iRLIPTESKTTMIVl-;AKE FLOAT BRftSLLAREGRNNVVKLTTLPGG 2 C 4 

«J_cereus LFFSRLLEGNYPDTl^ M I FYI.'TKS FLQAI DRASLLARDGRNNVVKLSTLEQA 299 

SEQ174 MLEISSISPEIGKVTEQLQTESI,EGEELNISFSAKYMMDALRALDG^niCTSFTGA»RP'r n4 

' ""^ ' llh'/V. ' - ' 1 r ' - " 1 ' ~ 1 'l 



3EQ17 4 
B_eereus 



LLRPLHTDSMLQLILPVRTY 334 
L 1 RTVNDES I IQLILPVRT Y 379 



cr ^"~« . *^ extseri clustalw work intera tiv / ustalw- 

- r _ . . 

Group I 

w!I^' Ali9IMent file created f/ebi/extserv/cluatalw-work/interactive/clusfalw- 
/006u731~0o0jl038.ain) 

SEQ174 

B__thuringiensis 



kegkllvdvkr: 
edgkeivevkq: 



SHRLAMRKVKIIESENEVSYHWIPGKSLNELSKIILDDGNHPVDIVMTANQVLFKAEHL 1«4 
SHRLALRKftKiEGIVDEFQANWIPGKSLNELSK-ILDESEEMVDIVITEYQVLFRTKHL 239 



SEQ174 

B_thuringiensis 



LFFSRLLDGNYPETARLIFTESKTTMIVNAKEFLQAIDRAS 
LFFSRLLEGMYPDTTRLIPAESKTDIFVNTKEFLQAIDRAS 



MLEISSISPf - EC JjTESLSGEELNISFSAKYMMDALRALDGTDIQISFTGAMRFF 314 
,{ - Cl , - f -i:,^' " ",P FP* 359 



SEQ17 4 
B_thuringie: 



LLP; P L H T 3 8 M L C L I :_ F ', : RTY 33 4 
" rT\;; ESI J QLILPVRTY 37 9 



V K F T : C- K D Y : , V R £ V Q D VM KA 7£i'?.~ T I P: ATO'l KV 1 



T L _ ' - -'IVLCARFFSEI'/KKLPQQTVEIETEDNFLTIIRSGHSEFRLNGLKR 74 
: V? ^ rvS^S : : ; .^Vi:-:V:.v ; >'..; r V E: A . r -,MFM K1KA' JK-i- FNLSGLiJA i Am 



B_weihenstephanensi; 



DEyPRLPQIEEENVFQIPADLLKTVIRQTVFAVSTSETRPILTGVNWKVEHGELVCTA'i'D 1*4 



SEQ174 

B_weihenstephar 



SHRLAMRKVKirES~-ENEVSYNVVIPGKSLNELSKIILDDGNHPVDIVMTANQVLFKAE 192 
SHR^RKRKIEGYNIADEFQANWIPGKSLSELSK-ILDESEEMVDIVITEYQVLFRTK 239 



SEQ174 

B_weihenstephanensis 



HLLFFSRLLDGNYPETARLIPTESKTTMIVNAKEFLQAIDRASLLAREGRNNWKL'rTLP 2«2 

M!!!;!:!' D; ! ;y?i! ' Ix; - lfA '"- rr: " , ' w 



SEQ17 4 

B__weihenstephar 



:ELNIS FSAKYMMDALRALDGTDTQ i S FTGAMR 3 1 2 
- 4 - ' " - - i I ■ .rE'KvSFTGAMR 359 



SEQ174 

B_we i hen s t ephanens i s 



- " »- r- : <=.ty 334 

PFLIRTVNDDSIIQLILPVRTY 381 



- f . grc 
Aligning. . . 
Ore jp : : Sequer as : 

file 

2006C?3i-:'/t0922^1. ,;:!::] 



ABEYPRLPv : i'-EEMVe'O ! : A r f ; 
ADEYPHLFC; r'H?. . T IT 



LLFFSRLLDGNYPETARLIPTESKTTMIVNAKEFLQArDRASLLAREGRNNWKLTTLPG 253 
E >RLLt E ' 1 TSLI PQDSKTEI IVKTKEFLQAI DRASL1AREGRNNVVKXSAKPA 297 

GMLEISSISPEIGKVTEQLQTBSLEGEELNISFSAKYBMDALRaLDGTDIQrSFTGAMRP 313 
!: -" ' ^ ; i; f : - -"'KVVKA ] - : _ t ^ - . _t , j. " jytpp 357 

FLLRPLHTDSMLQLILPVRTY 334 
FLIRTPNDEi I' . I i 



'ori / evtserv/clustaiw-wcrk/irste 



' - re 1371 

CLUSTAL-Alignrnent file created f/ebi/e 
20060731-^" • 



:eractit/e/clustalw 



SEQ174 

B lichenifo 



SEQ174 

B_licheniformis 



SEQ174 

B_licheniformis 



MKFTIQKDRLVESVQDVLKAVSSRTTIPILTGIKIVASDEGVSLTGSDSDIS-IESFIPK 59 
EKE6KLLVDVKRPGS I VLQARFFSEI VKKLPQQTVEIETEDNFLT 1 1 RSGHSE FRLNGI/N 71 

ADEYPRLPQIEEENVFQIPADLLKTVIRQTVFAVSTSETRPILTGVNWKVEHGELVrTAT 1 
; f f P,: ;' : [ " E;i ;|AF: -' : ; "■^■--k:-;i. : ,:t vfav-t- ktk ; i ltgy^wnvt- jgei, i .■■•;v.-' ; . - 

DSHRI^RKVKriESENEVSYNWIPGKSLNELSKIILDDGNHPVDIVMTANQVLFKAEH 193 
°f?™ R ^ KLDINE - DSSYNW ^^^ 237 



SEQ174 

B_licheni£ ormis 



SEQ174 

B lichenifcnr is 



SEQ17 4 

5_ Li cheni forms 



LLFFSRLLDGNYPETARLIPTESKTTMIVN 
VLFFSRLLi .J _-"lh ■ ^ESKTNLIVN 



AF" .-' f.LX.. L PG 253 

he lOIHWKLSAAAN 2 97 



GMLEISSISPEI GKVTEQLQTESLEGEELN I S FSAKYMMDALRALDGTDI Q t 3 FTGAMRP 3 1 3 
f /,:;V':;r;, r — TOEGEDLKISFSPKYMLDALK'r ' <■ » 357 



FLLRPLHTDSMLQLILPVRTY 334 
FLIRTPNDDSIVQLILPVRTY 378 



10066505 i 



